m n fT 

PATENT OFHCE 
JAPANESE GOVERNMENT 



PCT/JPy8/03828 
28.08.98 



This is to certify that the annexed is a true copy of the following ^plication as filed 
with this Office. 



& m ^ n B 

Date of Application: 



■ fa GC3C jtf- p. 

CD W «■ 
Application Number: 



Applicant (s): 



WlPO 



199 7^ 8^28B 
¥^ 9^#fPJ^m2 3 3 1 0 5# 
-fe >r n - X y > ;^^^tfc 



REC'D 1 6 OCT 1998 



PCT 



PRIORiY 



1998^10>g 2B 



1^ ff :g 1" 
Commissioner. 

Patent Office 



ill 



aiffi#-^ ffiliE#^ 10-3078355 



9-233 105 



[p 



P0S58448 

9^ 8^280 

F03G 1/02 

8 



[ftmX ttJgm] rt:^ftl 3TB3S5# n-Jizf^J 



[#S|±] 



000002369 

-12 n - X ^ y 

100093388 

3348-8531 2610-2615 
100095728 



1 



ttill#¥ 10-3078355 



9-23 3 105 

[i^8'J#-t] 100107261 

i&:^xit^m mm m 

i^m^mm^] 013044 
mii±m] 2i,oooR 

I ... .. 

[#J#^] EM 1 

[-aSStt^*-^] 9711684 



2 



ailE4#¥ 10-3078355 



9—233105 



mm^] mmm 

if > V -r T -5 :i #1^ h -r-S if > -f „ 

[M^^6] ■fe'>V>fi:, 3(Dif>V-r©aMx:^5..;i/dfS:^^-^^|^^jii$: 

1 ailE#¥ 10-3078355 



9-233105 



[0 0 0 1] 

T r\ r\ r\ n 'I 

\j \J \J £j 2 , 

[0 0 0 3] 

^^mt. z:(D^mtm'^vx^y'^-(<Dmm:^^)i'^^^m-t^mmt.^m^ 
, mmi^^tit^^fy-^^cDm^^mvizj^^^M^ti^mmLx. mmo^^mmn 

[0 0 04] 

T= (Et^b7r/6L) XN ••• (1) 
[0 0 0 5] 

-7^, ■fe'>v-rco^;SL, ^$t, ipibii. -^^v-f 7!)^M$n-5#^-9-^x 

L = TT (R^- r^) /2 t - (2) 

2 ffill#¥ 10-3078355 



9 — 233105 



[0 0 0 6] 

Ziz:-^. ■iiy'7^KW:^^n^Wtm:^:^)V^it. (1) ^® T S:^ 
[0 0 0 7] 

> V >f (Z)*:^^iJ[ N max Sr ^ < S z: *^ T* ^ S . 
[0 0 0 8] _ 

iifc, -^>v>r®^:RL$:M<bTif>v>f(Z)jP$tS:^<-ttv«, ffi:^h;i/ 
^ T (Die < -t -5 z: *^T' ^ S o 
[0 0 0 9] 

[0 0 10] 

^fe, i'>^*^®i^v^if>v-r^^i^^$:MMLT^$ t *^^<T%ffih;i/^s:aj 

[0 0 1 1 ] 
[0 0 12] 

3 miE4#¥ 10-3078355 



9—233105 



[0 0 13] 
[0 0 14] 

o Si y :^ ^ < *^ o -V > y ^ ® /JN S «; S: > V -r MJl^Jf i- <5 fe'i^^^^^ 

[0 0 15] 

•tt£t>-^. ±7&Lr^^ (1) 3 1 (J?$t, (lib, 

7S:{&i^K^f^^tl^o mHZ^i-f^t=.t>^Ma (rad) It. -fe'^ 3 1 <7):t 
r = L / a - ( 3 ) 
[0016] 

if >V>f 3 1 ©#t5CN{i, ±M.bfefet)5?^L# a lC<koT, 
N = a / 2 TT - (4 ) 

[0 0 17] 

«^oT, JiMLfe^ (1) (3) , (4) 
T= (bt-^E/12L) Xa •" (5) 

[0 0 18] 

^LT. ^y^4 S l(Dt^i:>^izj:^xW^^ti^=i^^)V^lJit. -^y^^ 1 

4 aj|iEi^¥ 10-3078355 



9 — 233 105 



U=/Tda = / (bt^E/12L) Xada 
= (bt^E/24L) Xa^ ••• (6) 

[0 0 19] 

Umax= (bt^E/2 4L) X a max^ - ( 7 ) 

nm^n^o • : 1 . ...... : ., ■ 

[0 0 2 0] 

-r3 1 cD6^®-?k^-^> Izii-t-Si:, 

a=TXy/Iz — (8) 
[00 2 1] 

i^^oT, SI {cfe{-t<5if>v-r 3 1 ®_hffi^cf^M'r-55^o5gy:;^[^acD«:A:ft^f 

fSiJabti, (8) ^J:y: 

ab=T (t/2) /Iz - (9) 

[0 0 2 2] 

if 3 1 ^$t, l|lib(Dm?^^^$:'S;bT^^S}^)^e>. 

I z= b t V 1 2 -(10) 
i:Wm^tl> (9), (10)^J:y, , . . 

T= (b t Ve) X ab -(11) 



5 



ffilE#¥ 10-3078355 



9—23 3105 



[0 0 2 3] 
tJ&oT, ( 1) , (1 1) ^j: »J, 

T= (Et^b7r/6L) XN= (btVs) X oh - (12) 
il^Stl, (7) ^{Cfctt<2> amaxS:#ASif>V>rO:il:^^IS[Nmaxli, (4) 

Nmax= a max/ 2 TT ••• ( 1 3 ) 

iioT, (12), (13)^j:»J, 

^ niov= OT^K/T7+ ... ^1>l^ 

[0 0 2 4] _ ^. : . .. 

, if>V-<3 1 ^CMV^e>tl-5if>■r>fM^S|•(Z)*;^5lo5g^;l^;:^Jamax^C«}:oT^ 
^^tl, ±j4Lfe (7) ^li, 

Umax= (bt^E/24L) X (2L amax/E t ) ^ 
= (btL/6) X (amax^/E) - (15) 

[0 0 2 5] 

(15) 0 1 <^)if >V-f 3 1 tcSx.^tl<5S:^X:^;i/dfUmaxli, If 

3 1 CDjPa t, db, L®^^?>-r, if>V>r 3 1 Sr^^Rf -2>*J5P4© 

[0 0 2 6] 
[0 0 2 7] 

i^B\^m^JJ^:h omzxii^>i^'mEt.<Dit (amax/E) jb'^iA:^ V^ Zl h jb^^ ^tl, 

>V-r ilT^;i/>'T:^^M (C O73S i igB^2' NiygS 
1^0^12) t^itm-t^tik(DJ:^lZtj^^„ 

6 ffilE#¥ 10-3078355 



9-233105 



[0 0 2 8] 

a max E 

M^-^y^^UI^ 2 0 Okgf/mm^ 2 0X1 0 W/mm^ 

C o 73 S i jgB ^2 kgf /min^ 9X10 ^kgf/mm^ 

N i 7g S i iqB ^2 ^ 5 0 kgf /mm^ 8X10 ^kgf/mm^ 

t^^oT, M^ii^ amax=2 0 Okgf/mm^, E = 1 0 X 1 0 ^kgf/mm^OT^E;!/ 

[0 0 2 9] 

o T, mtffytj]y:i-;v^(Dmmmm<Dmi!mtvx r=^jv 777s if v>r 

^ X ;i/ §: |6l±-r <5 3 h nrig «i S o 
[0 0 3 0] 

[0 0 3 1] 
[0 0 3 2] 

Z.Z.X. -e>v>f ©SfiM^J^f^^li. if>v>f $:§|||^:«)^e>aibfe^^(Z)0 
[0 0 3 3] .. . . .. 



ffif£^¥ 10-30 7 8355 



# 5p 9 — 233105 



[0 0 3 4] 

V -f ic^ A. b *i X :^ $: # < ^«-r S :t S> -5 o 
[0 0 3 5] 

> V >r ® 5$ ^ 5: It i- S «?) T' * -5 „ 

r n r\ o 1 

\^ \y \j *j yj J 

M^-r S * ^ -Ir e) 3 *^ oTIg 1 5& S o 

[0 0 3 7] 
[0 0 3 8] 

§^ JKM $ n If > V -f ^ 33 ^ ilifiS?^*^ T ;i/ ^ ^ OSS^S^ 

r = ( t / 2 TT ) • e - ( 1 6 ) 

(t : if>v-r®^$) o 
[0 0 3 9] 

?^^ic33it^if >-7-f ©W^SS: P 0, #^«?)mcfc l-j-^ -€> v>r ©^MgP:$)- 
(1/pl) - (1/pO) =M/B=-^ - (17) 
[0 0 4 0] 

8 10-3078355 



9 — 233105 



B/M=t/4 gmax ••• (18) 
[0 0 4 1] 

l/pl= (TT/t L' ) ... (j^ g) 

[0 04 2] 
m^X. (1 7) , (1 9) 

l/pO= (TT/tL' ) 1/2-M/B - (2 0) [ 

[0 0 4 3] \ ""I 

L = L' - TT r V t - (2 1 ) 

-?-LT. S«fi^?^Og^^^^l± (2 2) ^<DJ;e){CJfcSo 
[0 0 4 4] 

pO=2 (7c/t) X (B/M) (1/L) +B/M - (22) 
^4^^p0{i, (18), (22)^J;U, 

pO=2 (rc/t) X (1/4 6 max) ^X (1/L) +t/4e max— (2 3) 
[0 0 4 5] 

£max=0. 0 2i::&Si:, S2®McD?^#?^^^(D t:° V-T CD^ 
S t i: y =fe^^lC/h$ < J&oT e)©T', Hl^lCli, emax=0. 0 2 ICjSVn 

?^<^T'f^M -r 3 h ^ * <5 o 

[0 0 4 6] 

(2 3) ^$:_h3K&Lfeig2lC^-&liy^7G 2(Z)j;e)JC^»;, tfltJi^ft^,?: 

T ^ ;^ :7 T ;^ if > V >r © rt3§5 ^ V ^ y {c?^^i- s 3 i: *^«rig^ 3 i: » 



9 



ffiM#¥ 10-3078355 



9 — 233105 



[0 0 4 7] 
[0 0 4 8] 

^3T'. Jli^Lfc (1) ^l±SI&JlBm^tlS»«I^T'fe»J, (2 2) 

f^^^i^^ii i: j& -g> ® -e , zin e> #«-r -5 i^^M*'^ -5 o 

, ;. [0 0.4.9J;.. :■::■■:,■/; ' '-. 

T = K1- (Ebt^7r/6L) X (N-No) - (24) 
[0 0 5 0] 

— No{cov^T?3tg-r<5^> T^;i/7T^if >v-r©«-^, m^-^:k^< 

T = K1- (Ebt^7r/6L) X (N + Nr-1) - (2 5) 
[0 0 5 1 ] 

(24)^, (2 5)^<fc»;, 03 tC^^tiS^^JC, r^;i/y'TX-^>V-f 

h;i/^#'liG 3i±, t^&5fe©^:ti^if >v-r(Z)m:^j h;i/^^i^'l4G 4 tibm-t^ 

[0 0 5 2] 

ts^oi:. T^;v:7Tx^f>v^(7)m:^#'^4G3<z);^*^^;^e)*^;feoT'. 

1 0 ffill#^ 10-3078355 



9—233105 



[0 0 5 3] 

v'TXifW-f ill's® bvx„ 
[0 0 5 4] 

•r^t?-^, T^;^:7TX^M«^^*^MtTi^^$tlTv^sa)T. (i) . 

(2 2) , (2 3) ^*^e>^^^-& J:-5lC, ffi:d h;i/^^^(Z)il^'S|glC/SCTT^;i/ 
[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

x^^ft^<bx. y^^iy-y y ;^^McD#'K*^^<bi--5 ^%35; vn, 

[0 0 5 8] 
[0 0 5 9] 
[0 0 6 0] 

1 1 miE«^¥ 10-3078355 



9 — 233105 



[0 0 6 1] 

V • W »— C- n^T3=A <— 7 -o^ o 

[0 0 6 2] 

[0 0 6 3] 
[0 0 6 4] 

[0 0 6 5] 
[0 0 6 6] 



miE#¥ 10-3078355 



fj^jf. 9 — 233105 



[0 0 6 7] 

2, mnms 3Rximm^3 4f)^^rji^mm3 o^m^.x\f^^. r^^iyry^'^ 

Zy^4 3 lit. :^SgA^§||®*3 2. |^3gA^§^K3 3fCH^$tl<5o #IIK3 

5 tCJ: U®^^4^TV^So 
[0 0 6 8] 

[0 0 6 9] 

THS:*8^, 9.375 -^JfiiStlTEg^ 9^, 3 ^if^^S tlTH« 1 0 ^, 
1 0^itJ^$tlT7^«l 1^, 1 O-fi^itJ^^tlTn-^ 1 2^t. -a-tfl 2 6 

[0 0 7 0] 

7 {Ctt1§t*^^ 7 a :«)^ nti^tSt 7 a tC«:$^#f 1 3 t)K 9 {Cli##t 1 

4 *^^tl^tl®^S^lTV^So S&oT, -#:*7 1 r p h"e. ES#:* 9 S: 1 r 
P mT'IlI^$-&'g)fc«?)lCtt, D-^ 1 2li5 r p s Tm^-^S J: e) IC^M-Tttli 
3®ii^(Z)S^«:* 1 bli, 1/7 r p hii^5„ 
[0 0 7 1] 

z.(Dm^mm^mmmm-i. n-^12, ::^.^-^i5, n>f;i/:/D»i;^ 1 e 
f}^>bm^^n^^mm2. 0 ^^ix.rv\-5>o n-^ 1 2 n-^jfiggei 2 a, n 

1 2 b. n-^1fi'f4R=Ki 2 c*^^^^!gsti-5o n-^SfM'ffiR'Kl 2 c 
\t. mmz o*>e>®|gI&h;i/^^t&ic^Ln-^ 1 2CDiii^i!t^|*$:^i?;&<-rs 

=i>r;i/ 15b ^#^bfe%(DT'^S„ 



aiSEi^¥ 10-3078355 



#^ 9—233105 



[0 0 7 2] 

a-iJh-^ruy^ 1 6l±, m^iJ^l 6 alCl 1 Jjit-y(Dzi>()Vl 6 b ^mt§iLt=. 
[0 0 7 3] 

Z:©<fce):&^ft«i2 0 lC<J:oT^«$tlfe^SSm:^Jtt, 0 l~0 3-eiiS^$: 

.■•^ :■■ ;[o a;7 -4 ]•'•-• ■ : ^ —••.•..:[- r.^.,.. - , - 

r^tc, ±5*Lfe#^3 o©p^aJ^it^co^^TE7^c4•c5v^Tl^i^■t■^>, 

[0 0 7 5] 

07 (A) tCli, Btfa*LfcT^;i/7TXif ^'■r-f 3 1 3&^S^3 op«gT'^iis$«)e> 
tife^^ffijb'^^^ti, ®7 (B) icii. T^;u:7rx-lf>v-f 3 1 *^#^p^T'^M 

[0 0 7 6] 

i^, Z:(DT^;i/:7TX-^>V^ 3 1 (DJ^t^-^t^li, lflgb = lmm, jw$t = 0. 
1 mm, L = 3 0 0 mmt? -5 . 

[0 0 7 7] 

r=^)\yyrXMy'^^zi\%. ±mvr^iio\z. -e(Z)i^^3 i i *^S^K3 3 

[0 0 7 8] 

S7 (B) ©^M^CfcV^T, ^:^7lCj;oTS^g3 0 -fc^^KS 3 iCjI^fUTia^ 

M'kmm-t^ii. T^;V7TX-^>-7-f 3 1 (D^MU #*g30*^lll^ 
i-^c ^LT, #^3 0©^MlCJ^fig^n^#OT:*3 2{C<koT±ML?^i— # 
*7^®^^J$:IS^$-&T^^#f-l 3, #tf-l 4^3b^Kff^-r<5c 



ailE#^ 10-3078355 



9—233105 



[0 0 7 9] 

^^i^s 1 3f^±ii. :iLTi<^i/^mmM3 1 4^cJ:oTa^^y'W^:re>^^Tv^-^,o 

[0 0 8 0] 

t=e;i/7t^^M«^^^3 1 3ii, F e^tcc rS$:^inL;^T^;i/7T 

= 11^2 0 Okgf/mm^ ■V>^^E=BSl 0X1 0 ^kgf /mincer) j^X V^ 5 

o 

[0 0 8 1] 

Btfffi#^3 o*^e)^u^b^r^;i/-7Tj^-e>v-f 3 iii, 09 ic5t-r<fce>tc 

[0 0 8 2] 

M^AS 1 5*>e>P^5^3 1 1 ^X'it. T^;i/:7T>^-^>V-f 3 l $:#||M3 3iZ 
[0 0 8 3] 

:7TX^M«<^«t3 1 3 $:l^»a«l®»;^;^i:LTie:xM^i{iS. ;R$^^tcto 
[0 0 8 4] 

■^LX. ^^(D7=^;iy7:7.^mmV^i^3 l 3 $::r;i<^i/^^lr^j3 1 4 S:M 
V^T2V^^ca^^U■a•^^-&, T^;i/>'T>?.1f>T-r 3 1 lCi5MJ5;J?$ t (0. 1mm) 

[0 0 8 5].- 

v-r 3 1 ^m^mirx^iE^^n\f\ :^^^y^mmm3 1 4 ^^it^-^^o 



m£E#¥ 10-3078355 



9-233105 



[0 0 8 6] 
[0 0 8 7] 

[0 0 8 8] 

^-^^ ^«?«b^*^e> 6 o^^T-^f±-rs. 

[0 0 8 9] 

^8 : 0 Olzm^t^^lt-f-tH. H<Z)Bil0^^2 : 0 0 ICffjh bT L ^ e> 
o ZltllcMLT, T^;i/:7TXif >-^>f 3 1 T'fetlli, 6 0Np^^^l&#t-S<D 

■e, ^iM.^®H^tif8 : oo*-eafr{^b, mmmm^-t^z.trj:<^ mmmm-t 

[0 0 9 0] 

(D ^ft,^.3 1 5®^tt$:|^3g3 1 1 CDi£^lC|g^-r^3i:*^-e^<g>(Z)T% ^-fe 
[0 0 9 1 ] 

sriiTb^T'^, |gM^i(Di&^®^^'f(:$rHU^v%„ 

[0 0 9 2] 

16 miE4t¥ 10-3078355 



9 — 23 3105 



[0 0 9 3] 

^t\T^;i/7Tx^M^s=K^3 1 3 ^mm-mthxmm.-^nx\>^^<Dx^. z.<o 

[0 0 9 4] 

® ^iS[tJC<Dr^;i/7T::^^»'E*t#3 1 3(?)«M-mb^n:7K:^i/^g^«^R|3 
[0095] 

mmMcD^^tmiz^-^i^^n^ziiti^X^^cDX. T^;i/7T^if>v 

[0 0 9 6] 
[0 0 9 7] 

It. §^3 OiCJR^fiStlfc 1 -=>(OT^;i/^T^if >V-f 3 1 (D^^T'^oT^c 
[0 0 9 8] 

[0 0 9 9] 

mmmm i o i o 7 (Dmmm^ 7 1 ic«, 2 -oco^m 3 0 (d^ji^mic^^^k 

[0100] 



1 7 



ffil£#¥ 10-3078355 



9 — 233105 



[0101] 

^#*7iciii-^t--2)#^®:¥3 El 1 ic5^-r J: e> ic, 

3 2 7 tBl ^.X^ -5 :&ffi!f(0#^®<: 3 2 It B 2 .^,T' - 

flSe. #^K3 3(Z)ti>t^fe«lC<feoT^* HlO 

-5 fit^B 5: M^f z: h T' ^ -5 o 
[0103] 

T$:Mfc-^t>-&Tz:«7 $:llI^$iJ:^ri:j5)^T'^, l^i&a=ip 1 0 1 5:lgV^mi7 
[0104] 

l^tc. ^#^7 {ciii-^-ts#^«<:3 2(Z)fi*ijb^SVNic-r;rLTv>s©T', — 
, mi l^c^3v^T> :£W<D#^3 0 i:-S®<:7 i:<Di®-^:t^ffi{c<}:oT 

[0 10 5] 

-g- 1^ T' „ 
[0 10 6] 

-r^t)t>, tu«Ea)iiiiiJ6?^ffiTti, T^;i/:7T^-^>v-r 3 1 li, m^fiiw 

1 8 ffiIE#¥ 10-3078355 



9—233105 



[0 10 7] 
[0 10 8] 

$ ^ic. ttfKl®lli|ii6?^M-eii, r^;i/^T>?.if>V-f 3 1 «g^*^3 1 4 .: 

iz2:^xmM-mt^nx\f^t^-fyK i^sgs .i .i. #.^3 12, .^®,^, 3 1 stcx ;, . 

T =E ;i/ 7 T :^ > V -f ® ^ -fe -f^ S: S ^ e> 3 i: -e ^ <5 „ 

[0 10 9] 

3 0*^Iffi-&LTV^3tA\ 2a_h(Z)§^3 0*^IIi-^LTVNT%cfc<, ^f-SfC T 

ji^tizmi^xm!^^&-ttnt^\,\ 

[0 110] 

* t~. mST^CDB 1 a max= 2 0 0 kgf/mm^, E = 1 0 X 1 0 ^kg 

f/mni2©7:t;i,7y:;^.^^$.if (^^V\7t7b'^, ^tllzm^^. Mi^^l 

o 

[0 111] 



ailE#¥ 10-3078355 



9 — 233105 



[0 112] 

[01] 

[02] -■■ 

So 

[03] 
[04] 

[05] 
[0 6] 

Iff «E ® ic s J^i&il^® ^le © 0 s> s o 

[0 7]" 

tuii (D tc t-J S IR^ $ *i t > V -f 5: ^ -r ¥® 0 T' S , 
[0 8] 

lu ^ © ^ifej^ffi i-j s -fe* > V >r ® ^ ini i^® 0 & s o 

[09] 

fff^KEcDllJfeJ^ffitc -5 if > V >r ® & ft Mgl?^^ ^1-^M0-e S o 
[01 0] 



2 0 



ffi|E#^ 10-3078355 



9—233105 



mi 1] 
7 il^J 

3 o #^ 
3 1 if >v-r 

3 1 1 f^^ 
3 12 

3 13 t^71/7t;:^^M«*c#: . 

3 14 

3 15 ^ffl* 



ffilE#^ 10-3078355 



9-233105 



mm^^ mm 
[01] 



31 




1 00 200 300 

if/o^l\^^L (mm) 



1 



10-3078355 



9—2 33 105 




2 miE#¥ 10-3078355 



9-233105 

[04] 




3 10-3078355 



9—233105 



[05] 




4 



miE#¥ 10-3078355 




9—233105 



me] 



o 

CM 




5 



miiE#¥ 10-3078355 



9—233105 



31 1 30 30 




313 314 



6 



ffiiE#¥ 10-3078355 



#^ 9—233 105 




7 



ffilE#¥ 10-3078355 



9 — 233105 

mi 1] 




ffilE#¥ 10-3078355 



9 — 233105 

[mm] 

[^#^0] EI 9 



ffilli^¥ 10-3078355 



#^ 9—233105 



mmxitmm] 
iis^^xit^m] 



000002369 

m^fjff m ^nmm 2 r a 4 s i 

100093388 

M^mmm ^mmm 2 r a 4 



1-^ •fe^fn-x:;/' 



100095728 

:*^SPff^E®iT?g2 -4 - 1 -fe-fn-x^y^ 



100107261 

m^tPif!gEMif?i 2 T S 4 



1-^ ■fe>f=i-x:/ 



1 



mSE^^^ 10-3078355 



9 — 233 105 



m m A 



CO 00002369] 



1. 1 9 9 0^ 8^200 

ft m *^iPif?SKiiifa2TB4#i# 




1 



aill#¥ 10-3078355 




r 

E 



